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B - Amendments to the Qaions 

Qaixns 16-57 (canceled). 

Claim 58 (new) A method of determining flow rates in a multiphase fluid flowing in a 
well, comprisiog: 

- positioning an apparatus in the well, said apparatus being provided with a main 
body portion that automatically hes in the bottom of the well when said well in inclined 
or horizontal; 

- providing said main body portion with a first pair of sensors, said pair 
comprising a speed sensor for measuring local speed of the flowing fluid and a proportion 
seji&or for measuring local proportions of the flowing fluid; 

- measuring with said first pair of sensors the local speed of the flowing fluid in 


(i) ihc local speed of the flowing fluid in a first location of the well; and 

(ii) the local proportions of flie flowing fluid in a second location of the well, 
such that said first and second locations are in aligonient with each other 
on a line parallel to tibie axis of the well; 

- measuring simultaneously in a second region of the well a third pair of said local 
speed and said local pioportions, wherein the first and the second regions are in the same 
plane containing the axis of the well. 

Claim 59. (new) A method as claimed m claim 58, wherein said first and second regions 
axe distributed across the entire width of the well. 

Claim 60. (new) A method according to claim 58, wherein said plane containing the axis 
of the well is vertical. 

Claim 6L (new) A method as claimed in claim 58, wherein the well is inclined from 
vertical, the method comprising measuring a second pair of local speed and local 



the vicinity of said main body portion and the local proportions of the flowing fluid in the 
vicinity of said main body portion; 

- measuring in a first region of the well a second pair of; 
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proportions of tiie flowing fluid in a firet region lying at the bottom of Ae vertical plane 
of the well, and measuring thiid pairs of local speed and local proportions of the flowing 
fluid in second regions distributed across the entire width of the well in the vertical plane. 

Claim 62. (new) A method as claimed in claim 58, in which a section element (Asi) of the 
well is assigned to eadi region, and tihe overall flow rate Q of each phase is determined 
from the relationship: 



A8i 


1 S 

where S is the total vertical section of tike well 

and qi is the flow xate of each -phase in section element Asi, 

withqi = viJii 

where Vj[ is the local speed of each phase in section element Asi 
and hi is the local proportion of each phase in section element Asi. 

Claim 63. (new) A method as claimed in claim 58, wherein said first and second 
locations are at the same point in each first and second regions. 

Claim 64. (new) Apparatus for deteraiining flow rates in a multiphase fluid flowii^ in a 
well, comprising: 

- a tool body to be positioned in the well, said tool body comprising: 

a main body portion that automatically lies in the bottom 
of the well when said well in inclined or horizontal; and 
- at least a deployable arm that is supported by the main 
body portion at one end and Aat can be deployed from a 
position inside said main body portion to a position where 
it occupies the entire diameter of the well; 

- a first sensor pair mounted on said main body portion, said pair 
comprising a $peed sensor for measuring local speed of the flowing 
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fluid in the vicinity of said main body portion and a proportion sensor 
for measuring the local proportions of the flowing fluid in the vicinity 
of said main body portion; 

a second and a third sensor pairs, each sensor pair comprising: 

- speed sensor mounted on the deployable ami for measuring local 
^eed of the flowing fluid in a first location of the well; and 

- proportion setusor mounted on the deployable arm for measuring local 
proportions of the fluid flowing in a second location of the well; 
wherein said speed and proportion sctsqts are arranged such that said 
first and second locations are in aligmneot with each other on a line 
parallel to the axis of the well; 

wljierein said second and third sensor pairs lie in the same plane containing the 
axis of the well. 

Claim 65, (new) Apparatus as claimed in claim 64, wherein, in Txse, said second and third 
pairs of speed and proportions sensor means are distributed across the entire width of the 
well. 

Claim 66. (new) Apparatus as claimed in claim 64, wherein when the well is inclined 
from verticalj said plane containing the axis of the well is vertical and the second pair of 
speed and proportions sensor means lies at the bottom of said vertical plane. 

Claim 67. (new) Apparatus as claimed in claim 65, further comprising a pair of speed and 
proportions sensor means lying at the top of the vertical plane of the well 

Claim 68. (new) Apparatus as claimed in claim 64, wherein each pair of the speed sensor 
means and the proportions sensor means are included in multi-sensor assemblies. 

Claim 69. (new) Apparatus as claimed in claim 64, wherein, when the well is inclined or 
horizontal, the main tool body rests under the influence of gravity against the bottom of 
the well, and the deployable arm is applied against the top of the well. 


4 


PAGE 9/irRCVDAT4/3Q120l)4 5:38:48 PM [Eastern Daylight Ti^^^ 


APR. 30. 2004 3:43PM SCHLUMBER6ER NO. 138 P. 10 

AppL No. 09/815503 

Qaim 70. (new) Apparatus as claimed in claim 64, tvherein, in use, the main body 
portion is centered about the axis of the well by said at least one deployable arm and by a 
second deployable arm mounted on the main body portion, said first one and second 
deployable aims beijog capable of being applied respectively against the bottom and top 
of the well. 
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